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Foreword 



\ . > . 

A pupil's experiences between the ages of 1 1 anc^ 16 probably shape>his 
ultimate view of science and of the natural world. During these ye^rs 

most youngsters become more adept at thinking conceptually. Since ' ^ . 

concepts are at the heart of science, this is the iige at which most stu- ^^jj 
dents first gaiq the ability to study science in a really organized way. 
Here» too, the commitment for or against science as an interest or a , 
vocation is often made. 

Paradoxically* the students^ at this critical age have been the qnes 
least affected by the recant effort to produce new science instructional 
materials. I^spite ^ number of commendable efforts to improve the / ' 
situation, ihe middle years stand today as a comparatively weak link in ' • 
science education between the rapidly changing elementary curriculum ' . ' 
and the recently revitalized high school science courses. This volume 

and its accompanying materials represent one. attempt to provide a « * 

sound approach to instruction for this relatively uncharted level. 

At 4hc outset the organizers of the ISCS Project decided that it ^ 
#Quld be shortsighted and unwise to try to fill the gap in middle ^ 
school science education by simply writing another textbook. We chose^ 
insteakl to chaUHiige ^ome of the most firmly established concepts 
about how to teach and just what science iflaterial can and should be 
taught ,to adolescents. The ISCS staff have tended to mistrust what * ' /h 

authorities believe about schools, teachers^ children, and teaching until 
we have had the chance to test these assumptions in actual^classrooms ^ 
with real children. As conflicts have arisen, our policy has been to rely / ^ 

mose upon what we saw happening in the schools fhan •upon what ^ ^ , ^ 

.authorities said could or wo()ld happen. It is largely becau$e of this - 
policy that qie ISCS materials represent a subsitant^al departure from ' 
the norm. 

^ The primary difference between the ISCS program and more con:* ^ * 
ventional approaches is. the fact that it allows each student to travel , v 



at his own pace, and it permits the scope and sequence of instruction 
to vary with his interests, abiHties, and background. The ISCS writers 
have systematically tried to give the student more of a role in deciding 
what he should study next and how soon he should study it. When the 
materials arc usca^as intended, the ISCS teacher serves more as a 
**task easer" than a **task master/' It is his job to help the student 
answer tlit questions that arise from his own study rather than to try 
to anticipate and package what the student needs to know. 

There is nothing radically new in the ISCS approach to instruction. 
Outstanding teachers from Socrates to Mark Hopkins have stressed the 
need to personalize education; ISCS has tried to do something more 
than pay hp service to this goal. ISCS* major contribution has been to 
design a system ^whereby an laverage teacher, operating under normal 
cqnstrajnts, .in an ortiinary classroom with ordinary children, can in- 
deed give maxinoutn attention to each student's progress. 

The development of the ISCS material has been a group jcffort from 
the outset It began in 1962, when outstanding educators met to decide 
what might be done to improve niiddle-grade science* teaching. The 
recommendations of these conferences were converted into a tentative 
plan for a set of instructional materials by a small group of Florida 
State University faculty members. Small-scale writing sessions con- 
ducted on the Florida State-campus during 1964 and 1965 resulted in 
pilot curriculum materials that were tested in selected Florida schools 
during the 1965-66 schoo^yean All this prehminary work was sup- * 
ported by funds generously provided by The Florida State Uni[veraitjr. 

In June of 19j66, financi^ support was provided by the iJnited States 
Office of Education, and* the preliminary effort was formalized into 
the ISCS Project Later, the National Science Foundation made sev- 
eral additional grants in support of the ISCS effort 

The first draft of these materials was produced in 1968, during a 
suipmer writing conference. The conferees were scientists, science • 
edu(5ators^ and junior high school teachers drawn^ from all over the 
United States. The original materials have been revised three times 
prior to their publication in this vplume. More than 150 writers have 
contributed to the materials,, and more thaft 180,000 children, in 46 
states, fhave been involved in their field testing. ^ ' 

We ^sincerely hope that the teachers and, students who will uie this 
material will find that the great amount of time, money, and effort 
that has^^one iiito its developmtot has been worthwhile* 

Tallah^issee, Florida ^ The Directors / 

February ,f 972 intermediate science curriculum study 
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Notes to the Student 



This Record Book is where you should write your answers. 
TYy to fill in the answer to each question as you come to jt. 
If th^ limes §{S,gi^long enough for your answers, use the mar- 
gjh. too- 

Fill in the blank tables with the data from^our experiments. 
-^And use the grids to plot your graphs* Naturally, the answers 

depend on what has come Before in the particular chapter or 
- excursion. Do your reading in the textbook and use this book 

only for writing down your answers. ^ •. 
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ISkotes to the Teacher 



to alqi^t every instance?^ variable answers are of a quantitative 
nature and are basecion measurements the students themselves 
make. In these cases, other answers may also be accepted^. 
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□1-1. Qanaral trend thoiild be similar to that stMiwn b«iow. 



Chapter 1 
The Black 
Peath 





Chapter 2 
Can You 
Match It? 



□2>i^ No, except th^l it tiakcs up space 



[J 2-^2. U chanped the $uiTounding<> by adding heat, light, and other 

products such ,as sm^ke and ash> ^ 

□218. Ycsj 1 could smcU thc sil^oke, see the li^ht, and feci the heat 

(if I tripd). ' . 

Q2-4. Answers will vary depending on knowlc<jjgc of the meaning of 
"chemical change.". Probable answer for those who have concept: New 
products were formed as r^ctants were used up. 



1. a. 



CHECKUP 



2. a. 



3. a. 



b. 



c. 



\ 



a, 

d. 



□ 2-5. Had to strike it (rub it on the sandpaper) 
Heat * 



□2-6. 



Q 2-7. Hcat^ Hght, ash, smoke (hot gases and solids) 
n?-«- Water (H^O or HOH) 

□ 2-9. Heat and light 



ng-10 Qxygen 



Q2-11. Yes; answers will vary; may include adding heat, carbon di- 
oxide, water vapor, or moisture, and taking away oxygen. 



Rgure 2-6 □2-12. 




Heat» cart>on dioxide, water vapor 



Oxygen 



OIL 

m 



u 




Yes 

□2.13-4— 

□2-14, 

Corn Plant 

* Carbon dioxide 

* Oxygen ^ 
iVatcr 

.OiKer chemical nutrients 

Sunlight 

□2.16, 

Corn Plant 

* Oxygen 

** Water vapor 
(from leaves) 

Seeds 



Rat 
Oxygen 
Water 
Food 



^' **Bug*' 
Oxygen 

Water 

Food 



Waste products 
(including its 
, own body after 
death) 



• Rat 
Carbon dioxide 



Waste products 
(including its> 
own body after 
death 



-Bug^- 

Carbon dioxide 

Waste products 
(including its 
own body aft^er 
death 



/ 



2-14. Answers wHI vary •!! 
familiar with the photosyn- 
thetic process 

Fox 
Oxygen 
Water 
Food 

2*15. Answers will vary. *tf 
familiar with photosynthetic 
process ^*lf familiar with 
tfaiisplr^tion in green plants 



\ Fox 

Carbon, dioxide 

Was^e products 
(including its 
own body after 
death) 



□2-1« pi'^nt may provide focK^ f(W the rat The rat may serve 

as food for the fox. In oth er words, the rat may eat the grain or the 
plant, and the fox may cat t he rat. So also, the bug may eat the com 
and be eaten by the fox. *• ■ - 

The plant releases oxygen to the atmosphere.* Th^ fox, rat, 
and "bug" may then use some of that oxygen. The body wastes of the 
fox, rat, and, "bug" may be added to the soil. The plant may be fertilized 
by these waste productsv or by the decaying animal bodies after their 
death. • r 



2-17. *lf familiar with photoe- 
synthotic process 



3 
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[-^ 2-1 9. <^arbon dioxide 
□2^0. 



Oxygen 



ANIMALS 


• 




















Carbon dioxide 






Oxygon 














QREEN PLANTS 



Carbon dioxide and oxygen 



2*-24. Answers will vary. 



Figure 2*11 

n^-^i- amount of oxygen would decrease, and the amount of 

carbon dioxide would increase. 

Q 2-22. The amount of oxygen would be reduced, (The amount of 

carbon dioxide would also ilfcrcasc.) 

□2^23 / ^^^^Q*^ dioxide gas and the animaFs waste products. Dead 
bodies of animals can also benefit plants by serving as a source of plant 
food (fertilizer), / 



Figure 2-^13 □2-24. 

f 



Plants as food • 




□2-25. Plants might increase in nnipDcr. Animals that ordinarily 

live on the plant consumer might be without a source of food. 

• ' [ — ' — " ■ 1 — • — ' — 

Q2^^ Breakdown 6f animal and plant wastes could not occur. Plants 
would not be able to us e the^ wastes as fertilizer. Weakened plants 
provide less food, and all animals would be affected. 



na^T, ^'^^^ would probably, be ft ra pid decline in the population 
of the animals being consumed. (T his would reduce the food supply 
for the other animals and would probably reduce their number.) 




ria.t. P^^Q*" water (Oxygen from the air dissolves in the water.) 

Green plants • 

Pl^^ It should increase the size of the population. 

ft would increase the B.O.p. because the increased fo od supply 
would increase the population . The larger population would need more 
oxygen. 



□3-7.. 



6.0 ml 



1\ibc3 



IXibe 1 



Some of the oxygen in the air near the surface of the liq uid 
would dissolve. It would ttien react with the dissolved methylene blue. 

na-B. 

na^HL ^^^^ ^^^^ ^'^^ disappear (except at the surfa ce of the 
liquid). 
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Chapter 3^ 

Water, Water 
Everywhere 
. . . But . . . 




I 



□3>ltv Answers will vary. 



Answers will vary, depending on prediction (should be Ycs)> 

□3^13- Answers wilt vary, (depending on prediction. . 

[J 3^<| 4^ The oxygen must have been used up faster in tube 3 than in 

tube 2y and faster in tube 2 than in tube L . 

□a^is^ The oxygen would be used up faster and therefore there would 
be less oxygen' in the water after the sewage is added to it. 
□3-iQ> Itincrcasest ' 



The B.O.D. would increase. 



Time for Change to Occuf 





* Test 
Tube 


Time of 
Mixing 


Time of 
^ Change 


Total Time 
^ for Change 




1 










2 








Table 3-2 


3 









□a>i$, Ijt would reduce the amount of oxygen available for the other 
populations. \ ^ " . ' 



^ * 



□3-19. 4; 8 



□3^0.^ 
□3«1. 



64 



(0 O 

o 



Figure,3>3 
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r-,m^ It shoisld decrease the amount. ] 

LJ3-JB " / 



PROBLEM BREAK 3-1 , 



Plan: 



Result^: 



Conclusions: ^ 



PROBLEM BREAK 4-1 



Initial appearance of vials: 
Vial 1: 
Vial 2 
Vial 3 
Vial 4 



Chapter 4 

The Undesirables 



Appearance after 1 day 
Vial 1: 
Vial 2 
Vial 3 
Vial 4 

Conclusions 



Table 4-1 



Day 
Observed 


Hours 
Elapsed 


DISH C 

^ (Control): 
% Germinated 


1% 

Detergent Solution: 
% Germinated 


5% 

Detergent Si>Iutton: 
% Germftiatcd 


I 










2 










• ' .3 


4 , 









«€>mewhat from student' to 
student. There should fc^ 
quite a noticeable dJIference 
tietween ttie seedlings in the 
control di^h and those in the 
5% solution. 



□4-1. 



Ob5>crved 


Description of 
Seedlings in 
Control Dish 


Description of 
Seedlings in 1% 
Detergent Solution 


Description of 
Seedlings in 5% 
Detergeni Soliition 


1 








2 






V 


3 






\ 



Table 4-2 



PROBLEM BREAK 4-2 



T 



The function of root hairs on a .plant is: 



\ 



V 



□4-2.. 



Yes 



• -T \ 

HA^. ^^^^ ^"^^^^ ^^^^ gerihinated in tlje detergent solution. 




■ ■■■ r<i 



Numbers will vary from student to student. 



Descriptions will vary slightly from student to student . 

• " - I. . - . - .... - . . ■ • ■ 

□f- ^ Answers will vary somewhat, but in general they should expect 

lowcf crop yields. ] ^ 

Q4^y The amount of oxygen available decreases when the B.O.D. of 

an organism increases rapidly. • 

J , Other oxygen-using organisms would suffer from thfe decrease 
in oj^gcn available. They may leave the area or they may die> 

□4-9- 







Floura4-4 



3i 



n4-10. nonbiodegradable wastes could kill organisms that accu- 
mulatc the wastes in their bodies. The wastes co uld also decrease the 
oxygen content of the water if they accumulate on the surface of the 
water. They could harm plants and animals if they accumulat e on the 
• .bottom of the lakes and rivers. 
n4-11. The larger the animal, the more it cats, and the more n og/ 

degradable chemicals it can store in its body. 

n4-12. The pesticide's would b»^a$sed on and stored in our bodies. 
\ ■ ' 

□4-13. Any animals that have" come in contact in some .way with 
pesticides could transfer the pesticides to the hunian body. , 

J ; ■ ^ . 

}-|4_'<i4 Answers will vary. 



PROBLEM BREAK 4^ 

Arguments for banning pesticides: 



Arguments against banning pcsdcidcs: 



22 



HIOBLEM BREAK 4-5 



. Arguments for plant tcrtiluers: 



Aiguments against plant fertilizers: 



Increasing temperature increases the rate of a chemical change. Ch3pt6r 5 

Getting All 

Tabto 5-1 Steamed Up 



Con- 
4* tainer 


Tcmpqc:; 
ature 


Arlivity 
(respiradfDn for 20 sec.) 


Average 
. Count 


Other 
Observations 


A 




2. 
3. 








B 




■1. /■ t J 
3. . 


A 







The breathing rate of the fish increased iii the warmer 



water. 



The fish seemed more active in the warmer water. 

Warm-blooded 

The fish's temperature would decrease in the cooler water- The 
fish would probably become less a9tjvc! _^ 



11 



CI 5-6. J^lLcjtudeut will probably predict a decrease in breathing rate. 
OPTIONAL ACTIVITY v 



Plan: 

/ 

Equipment: 



Observations: 



Conclusions: 



Teacher*s Initials. 



n5-7. It probably would have died. 



ns-a. Goldfish can be kept in water at room temperature. Brook trout 

would have to be kept in cold water. 
PROBLEM BREAK 5-1 



Conclus jns: 



OteKreased water tem{icrature woul d probably Huse an increase 
in the rate of chemical reactions inside the fish. 



Table 5-3 



iifcst 

Nd. 


Temperature 

(C°> 


Starting 
Time from 
Activity 5-12 


Time When , 
' Color * 
Disappears 


Total 
Inline for 
Decolorizaiion 
(minuie^i) 


I 

\ 


Room temper- 
ature (24-26") 


L ■ ' 






.2 


Warm (35-40°) 








3 


Warm. (35-40°) ^ 




* 

« 





» . ill , 

Yes; the higher the temper ature of the water, the faster 

1 Hr*lO«- — — ■ — ' ~ 

oi^gcn was used. 

Yes 

□ S-tl.-llI ' ; ■ c 

□5-12. ^ T^^^ ^ : 



the 



□5-15.. 



Yes 



Yes 



r-,- ^hc amount of oxygen gas that will di ssolve in water decreases 
□5-15. _ " ^ — " ' *■ ' 

\ ■ ■ ■ 

with increasing temperature. ^ 



□5-17._ 



You'd expect him to be in cold water, where there was more 



Since oxygen is more abundant in cold water, you would expect 



□5-18. 

more life in cold water. 



25 



ns-19. Heat pollution would cause a decrease in the oxyj^cn. and 

t herefore could cause a decrease, in the numbe r^ of livirifi organisms. 
PROBLEM BREAK 5^ .' 



1. 



2. 



~7 



m 




Chapter 6 
Sick Air? 



TUbte 8-1 



3. 






^ 






— — — - — - 




« 
















5 • . . 






i ■ i 






6. 














1 

, Material 
Burned 


Color and Odor of 
' Smoke Produced 


- Description of 
Other Products 
of Burning 


Other ^ 
• Observations 


Cotton 








Turpcntihe 
and cotton 




■ V. • . * ; . 




Wool cloth 








Styrofoam 

* ' • ■ 










.v.; 









fTift.!^ Answers v^ill vary. 


Answers will vary. 






pi^^ Water vapor 


■ ■ ; • — 




r— — ■ — 


n«JL Yes 




■V * ■ 

) 


^ ... < 

QgjL Transportation 


Ql^7 Transportation ^ 1 



All of them, particularly electrical power plants and heating, 

a^d industry ^^^^ y 

Electrical power plants and heating, and industry> 



Thla should f}e\p nemi- 
ttze tho ^dent to the per- 
QoAiM contribution all 
make to air pollution. Air pol- 
lution la not something ^one 
by "bad guya*^ only. 




» 

PROBLEM BREAK 6-1 




— — ' 


« * • 


3oui:ce of Smoke 

r. .\ • . • 


Material Be 


Burned 


kind of ^ 
Smoke Prodw^ed . 






•.»' 


9 




• 

X.. 


< 


» 

• 


• 









Q6-1 1. 55.5 million 



PARTICULATE POLLUTION 



Results of youf investigation: 



• Conclusions: 



Sources o^particles: 



n6*l3- Predictions' will vaiy, 
ne^iA / Predictions will vary. 



pgwis. ^^bon motioxidc, nitrogen oxides, and hydrocartyons 
□B^IB. Hydrocarbons, solid particulates^ and nitrogen oxides 
□ft-it^ Diesel engine 



□6.18. 2U 652. 400g 



^irsTcin^^rzr: ^^i. ^ "o-": >">-"; i hour 



1 

□filai. Answers will vaiy, ( 



□iU 92 Apswers will vary. 



n7-1. T^cfc arc more people now than ever before. 
m-2. ^swers will vary. 



Chapter 7 

The Environment 
throws a Curve 




>ac (oooo&c. 4000B.C. aooo&c. oum 2oooA.a 

7D0OB.C ,«>00».a 3000 B.C. " 1000 B.C iOOOKa 

' Tiff ( l om t ai ot If— T») 



HTA Student should indicate that it is not possible to tell exactly from 
the graph. ■ 



• m 



Answers wiU.v; 



ary> 
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IT 




:5 i^* 



It 



«.;•• ••' 





500 


i 




E 




iq 


400 


c» 




c 






300 



'200 



Flgur* /-a 



.Time (days) 



12 



-4- 



n7^. Aixswcrs^ill vary siigKtly;; . 



4^. 



. »^ 

— ' ^. 7^ 7^ : T": rn ^ — ^ 

□ Students will prjpbabjy indicate day 9 or 10, The impoitant thing 
is for tfaem to explain how thiey Icriow this— the fa?t that there is no , 

incre^e in the populatibn. >' . ^ 

"\ ^ ^ — •- 

ms. slpwly mcref^sed. . ... ' > 

^- . ■' . ■ 

n7>ft. It rapidly increased. " . 



» nT.in. It leveled off. ' •• '. ^ . ^ 

* * . ■ ■ * 

p T.1 1 . Availability Qf food» oxygen, yid spaee. ayd presence of disease 
and wastes are among those the ^mdent may list ' / ^ 

^- . V ■ c " 

n7»i2^ It has not leveled olf.ygt (still rapidly increasing). 

>i7.ii. No . . • : . y . ■ : 



30 



\ 



■(km'. 



ERiC 



□7«-<$. Answers wiH vary. 



□a,i. Answers will vary. 



□>^. 60; 3,600 



□8-3. . 86,400 



Qiut X 365, or 31,536,000 



□•-g, 86,400 x^65 X 60, or 1,892,160,000 



□s-e. Table 8*1 



WORLD POPULATION 



Birthrate 



= 311.000 per day 



Death rate 



= 138,200 



per day 

" 



Gain in papulation = 172,800 per day 



□it,T, 172,800 



Chapter 8 
Facing Real 
Problems 



\ 



i 



imOBLEM BfEAK 8-1 



3i 



19 




/ 



1 
& 



so 




AJX10Q0 Year 

V ni. to years; 100 years 



Answers 



vary. 



na. Between 1350 gnd 1400 



Q4. 



About 200 years 



Excursion 1-1 ' 
A Real Killer 



Figur* 1 



2S 



36 



[— 1£ Answers will vary. 



nc. TThc student should suggest some way to check his answer. 



Excursion 2-1 

Rearranging 

Particles 



Excursion 2-2 
Bounty Hunters 



26 



Elements 



f-]a. Compounds 



□4.. 



No 



ns. Reaction A, decrease; reaction B, increase 
pa It would be the same amount 



□ 1- 



= j cow cpuld be fed, based on cottontails. 

dl2 



^ = jj cow could be fed, based on jackrabbits. 
r\2. 25,000 X 125 = 3,125,000 cottontails 
25,000 X 15 = 375,000 jackrabbits 



na. 3,125,000 cottontails/50 cottontails per sheep = 62,500 sheep 
375,000 jackrabbits/ 15 jackrabbits per sheep = 25,000 sheep 
62.500 + 25,000 = 87,500 sheep 



. I 



na. 3,125,000 cottontails/250 cottontails per cow — 12,500 cows 

375,000 jackrabbits/75 jackrabbits per cow 5,000 cows 

12,500 + 5,000 = 17,500 cows 

ns. More grazing land would be needed 

nfi. J7,500 cows X $25 per cow = $437,500 

[-[-f Answers will vary. ^ 

• •• ^ '■ TT — : 




□«. 



Answers will 



vary. 



Answers will vary. 



P^2. Evaporation 

|-|3^ (Readings from the map) 



n4 (Readings from the map) 



[-|g (Readings from the map) 



|— Answers will vary. 



(~\7- Answers will vary. 
^ n«. 120,750,000,000 liters. 
na. increasing. 



pin. Agriculture; industry and steam electric u tilities 
nit- industry and steam electric utilities 



Excursion 3-1 
A Drink of 
the Nile C 



1 



ni2. increase in water usage js much greater than the incre ase 
in population. * 

■ • • . ' • • . ■ . 38 
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Excursion 4-1 
Cl^an 

Vegetables? 



Table 1 



1 day after 
planting 



2 days after 
planting 



3 days after 
planting 



4 days after 
planting 



5 days after 
planting 



6 days after 
planting 



7 days after 
planting 



Container A 



Container B 



Container C 
Container A 



Container B 



Container C 
Container A 



Container B 



Container C 



Container A 



Container B 



Average 
Height of 
Seedlings 



General 
Conditon 
of Roots 



Additional Observations 



Container <^ 



Container A 



Container B 



Container C 
Container A 



X 



Container B 








Container C 








Container A 








1 Container B 






/ 

^ / 


Container C 









Answers will vary. 
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Answers will val^y■*»rr^ 



j-j Answers will vary. 



Data from Tabia 1 = 



210Q 
1800 
1600 
1200 
800 
000 

:S 30d' 



Excursion 6-1 
Smoggy 
London Town 

Data from TabI? 2 = 









4 
















r 














■ 






































































A 










4 X 


















"t: — 






































•J 





















-26 -20 -1« 



-IP -6 . - 0 
Tamperaturo <*C) 



10 ^ 16 



20 26 30 

Figure 1 

P]^ As height Above ground increases, temperature j^lecreases. ; 
na. ^Q^^ <fenser and stays cldser to thfc grpuftd. while the lighter, - 
warmer air is pushed up. \ 



na. "Qt straigh}; thfcJiir is not graditelly colder at higher 

altitudes. Warm air lies floating on cbld. dense air'bclow. 



Predictions may vary. 



QuMtlont e through 10 Stu- 
dent mpofiMs wilt tm varta- 
bim mHt unkiM Soim of thm 
tactoni^ thay nhoutd try to 
avalitaia ara ttiaaa: 
1. ta th« coat ot the practice 
raaaonaWa. or prohil>ltive? 
t. How much will air pollu- 
tion be rediioed t>y thia ptao* 
tkiai? 

9. Will induatry* commeroe. 
and labor l>e aad ouily hurt by 
the coats of ttie practice? 

4. Ja It poaall>le to produce 
-limMioh power lo €>pmit« 

antl^ir-pollutioo devlcea as 
needed? 

5. Will It be aafe to do without 
tranaportatlon aervicee dur- 
ing air-pollutlon cdaeai? ' 

' Will It be aafe to do without 
home fumacee during alr-^ 
pollution crleei(7 
7. Can any partlculer pieo- 
tice be put into effect imme- 
diately, or will Its eliaot be 
yMia Ifi'^ooniliiil? 



□6.. 



□8.. 



□10.. 



f~\it. Answcis will vaory. 



Excursion 7-1 
The iMore the 
Merrier? 



ni2. Answers wiM vary. 



p-|i3 Answers will vary. 
Q-I4^ Answers will vaiy. 



Since thc,numb<y of mice increased and the amount of food was 



jaL tsabuoddnifbody <h<r population will l end lo increase 

W licw a food jiortegc dev^ Op^, the size of the populatton will have 

to <>djuft somehow, 

Yes. If mice can leave lo find (uod elsewhere^ this will leave more 
food for those whq rcm<iin behind. This could allow the size of the 
remaining population to stay fairly constanL T^is is inic for an **open 
systcm>^ 



Emigration rate increases when food shortage increases. Evidence 
lies in Expeij^nt A. ^ 



^1^1 Birthrate declines and remains constant when food supply is low. ' 

□■^ Crowding leads to other means of population control (fightings 
cannibalism, increased infant death rate). 

. T~ 

Qy By the means mentioned in the answer questioh 6 ' ^ 

rntL experimental conditions varied. 



Qfl Answers will vary. ^ 



□ IIL Answers will vary. 



: ^ 31 



□ 1. None 
Q2. None 



Excursion 7-2 
Escape into Space 



□a. Venus 



□4.Jtenus_ 



QS. About IQH years 



[~j7. None of them have firec oxyftcn. 



pa. 100,000 hours from Earth to Neptune 



□fl. Jhipitcr 



'f-|in. Mercury has no moons. 



nil. About A the size of Earth, or about ^ the size of the moon 

2,800,000.000 jr 3,500.000 miles from the sun 

2,707,000,000 ± 3,500.000 miles from Earth 

bout 100,000 hours 



About ^7,000.000 



f~)i2. Earth and Mars 
Qia. None 



□14. PiPobably wilt say No 



QtS. More than 190,000 



□ m. More than 1,900 



I-]-!. Sfets 3, 4, and 5 



Excursion 7-3 
Birthday Controi 



-ga- Set 1 



33 




Tabto 1 



■i 



POPULATION CHANGE 





Generation 


Parent 
Set 


Parent 


2nd 


3rd 


4th 


5th 




12 


6 


3 


1 


0 


2 


12 


12 


12 


12 


12 


. 3 


12 


18 


27 


39 


57 


4 


\2 


'24 


48 


96 


192 


5 


12 


^0 


75 


185 


460 



Hours 2 





600 




450 






400 


•» 

1 


350 




300 




.250 




1 


200 








ISO 


-a; 




100 




SO 



Parent 2nd 3rd ^th Sth 
, Qenanition 
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i5 



ERIC 




n^. Sets- 



na. The population would decrease. 



n7. Around 310 mitlion 
n». About 250 million . 
nfl. About 60 million 



nio. Answers will vary. 



r]ii. Answers will vary. 
ma. Answers will vary. 



ma. Answers will vary. 



r~]i. Definitions Will' vary. 



na. Probably 25-50 on decibel scale 



na. Personal preference 



n4- 130 or higher 



ns. 43Hlccibcl hearing loss 




Excursion 8-1 
Ssh! You're 
Polluting the 
Environment 



\ 



as 



V 



iG 



PIU^ 6>dccibcl hearing gain 
* 

f-|g Saiowcr 



[-;g Examples will vary. 



niO- 28-decibel hearing loss , 



nil. NQ'sc production increases with increased speed. 
ni2. l[|!h<^y are about the same.^ A 
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How Weli Am I Doing? 



You probably wonder what you are expected to Icara in this science 
course. You would like to know how well you arc doing. This section 
of the btK)k will help you. find out. It contains a Self-Evaluation for 
cadi chapter. If you can answer all the questions, you're doing very 
well. 

The Self-Evaluations are for your benefit Your teacher will not use 
the results to give you a grade. Instead, you will grade yourself, since 
you arc able to check ybur own answers as you go along. 

Here's how to use the^ Self-Evaluations. When you finish a chapter, 
take the Self-Evaluation for that chapter. After answering the questions, 
turn to the Answer Key that is at the end of this section. The Answer 
Key will tell you whether your answers Wre right or wrong. 

Some questions can be answered in molt, than one way. Your answers 
to these questions may not qnite a^eg/mth those in the Answer Key. 
If you miss a question, review the material upon which it was based 
before going on to the next chapter. Page refer^ces are frequently 
included in the Answer Key to help you review. 

On the next to last page of this booklet, there is a grid, which you 
can use to keep a record of your own progress. ^ 



0 

V 



1^ ' 



I- 



\ 



is 
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Notes for the Teacher 



r 



i : ^ " 

I . ' The ft)llowing sets of questions have been designed for self- 

evaluation by your studcnts^The intent of the self-evaluation 
qaestions is to inform the; student of his progress. The answers 
We provided for the Students to give them positivcvreinforcc- 
mcnt For this reason it is important that e&ch student be \ 
^kwcd to answer these questions without feeling the pressure! 
normally associated with testing. We ask»that you do not grade 
the sthdent on any of the chapter sey-evaluation questions or 
in any\^y make tim feel that< this is a comparative device. 

The student should^swer the questions for each chapter «s 
soon as he finishes the chapter. After answering the questions, 
he shoujd check his answers intSnediately by referring to the ' • 
appropriate set pf answers in the back of his Student Record 
Book. - - 

There are some questions that require planning or assis^nce 
from the classroorti teacher or aide. Instructions for th^Searc ' ' ' 

listed in color on the pages that follow. .You should check this 
list carefully, noting any item that may require your presence 
or preparation. Only items which require some planning or 
assistance , are listed. 

You should check occasionally to see if your students arc 
completing the progress chart on page 68. ' \ ^ 

■ . . . Y •■ ■. ■ ■ ^ • * ■ 

* ■ ■ . • 

. - . : \ 



I 

\ 



V u ^ SELF-EVALUATION 1 

I tor this chaoter if vou comnleteH it 



Cuclc the excursion for this chapter if you completed it 



y Dl-I. Write a definition for plague. 



□1-2. Circle the answer that best describes the proportion of Europeans 
who died of the plagi^e in the 14th century. 



a. 1 out of 10 

b. 3 out of 10 
c 5 out of 10 
d. 7 oulK)f\10 

9 out of 10 



ni-3i Circle the answer that best describes the movement of the plague 
..across Europe in the^ 14th century. The plaguei started in the 
a. west and moved east. 
h, cast and moved west. * 
c south and moved north. 
' d. north and moved south. <, - 
m, central portion and spread out in all du-ections. 

□1-4. An oil tanker spilled oil during a storm in the Gulf of Mexico. 

The ocean currents quickly moved the oil in a southerly direction. For 

each half-hour period, show how far the oH had spread by sketching 

a line across the map on page 40. (Notice that a line has akeady been . * * 

drawn for the 2:00 p.bi. information.) 39 



Time 


Di&unce of , Oil 


(PM ) 


from Ship (tn) 


2:00 


500 


2:30 


1500 


3:00 


1750 


3:30 


2250 


4:00 


,3000^ . 




/ 



if 
/ 



Flguro 1-1 

□1-5. The nature of disease was little known in the 14th century. Ust 
two ormore of the ideas offered at the time to explain the plagi* and 
its spread. 



□1-6. We now know much more about the nature of disease than was 
known in the 14th century. List two or more of the conditions that we 
now ^ow helped the plague spread so quickly. * 

'f" . — ^ ' ' — 



SELF-EVALUATION 2 Circle any of the cxcilrsions for th]^ chapter that you completed. 



□2-1. Name two factors that are necessary for a match .to burn. 
40 - 



5i 



ii 



02-2. What is the main input from the surroundinfis to a burning 
match? o 8 



□2-3. Is oxygen an input to. or an output from, a burning match? ^ 



□2-4. List Ihc outputs from a burning match to its surroundings. 



& ' ■ ■ L 

□2-5. Define the word system as used in this unit 



\ 

□2-6. Dcscnbe how the following terms are related: component, system 
input, and output. ' ' 



V . - I . 



□2-7. Many people have pets and house plants in their homes. Figure 
2-1 shows a cat-geranium-humah air system. Complete the figure by 
drawing input-output arrows for the exchange of gases between the 
animals and the plant. 



■J- 





Flgura 2-1 




5s 



J' 



□2-8. Name the gas output of the geranium that is an input for humans 
and oats. 



□2f9. Name the gas output of humans and cats that is an input for 
geyaniums. y 



□2-10. A system that includes several kinds of organisms is shown in 
Figure 2-2., Place each organism in the appropriate category below: 

Produccr(s) ^ [ _J ' 



Decomposcr(s) 



Consumer(s) _ 



MicrxXGopIc viewof4>act«rla 



Hawks 




Figut* 2^ 
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□2-11. Figure 2-3 includes each of the organisms «hown in Figure 2-2. 
Complete the dragram by drawing input-QUlput arrows labeled "Food " 
••Oxygen," aH'd "Wastes." . ' ' 



Ooph*r 



Carrot 



Snaktt 



H«wk 



Bacteria 

— • 1 Flgurt 2-3 



p2-12. Suppose q combiiidtibn of poisoning and trapping removed all 
"the gophers from the system shown in Figure 2-3. Describe the effect 
this might have on the ^ 
a. number of carrots. ' . ' . 



h. number of snakes. 



cniunbcr of hawks. 



^ kinds of bacteria. 



□2-13. Explain why green plants in a food-chain system arc cafled 
producelfs. (Oxygen is not to considered as a food. 



P2-14. Construct a diagram using labeled arrows to show the input 
and output of a green plant in sunlight 



□2-1 5. In what way or ways do living things change their surroundings? 



□2-16. What kinds of effects do you have on youi environment in just 
one day's time? 



SELF-EVALUATION 3 



Circle the excursion for this chapter if you completed it 



□3-1. Most organisms require oxygen. Aquatic organisms (those living 
in water) get their oxygen from the oxygen gas dissolved in the water. 
What type of organisms supply oxygen to the water? 



□3-2. Define biocl^emical oxygen demand (B.OJ).). 



44 



□3-3. In Chapter 3, you did various experiments with yeast and milk 
in order to study some of the changes that take place in surface waters. 
What organisms did the yeast represent in those investigations? 



What did the milk represent in those investigations? 



□3-4. Methylene blue solution may be added to water as an indicator 
for what substance? • 



□3-5. A scientist has three test tubes (A, B, and C> of clear solutions. 
He adds a little^methylene blue solution to each of the tubes, shftkes 
them, and looks for a color change. He observes that tubes A arid C 
become colorle.ss, while tube B remains blue. Circle the statement below 
that would be a logical conclusion from the experiment 
Oxygen is present in tubes A and C but not in B. 

b. CO2 is present in tubes A and C but not in B. 

c Oxygen is present in tube B but not in A and C. 

d.'C02 is present in tube B but n&t in A and C. 

•. Oxygen is present in ail tuBes, but only tube B has COg. 

□3-e. Circle the statement that best describes what happens to the 
biochemical oxygen demand when the concentration of sewage is 
increased in surface waters. 

a. It remains the same because microorganisms take in the oxygen 

released by sewage- 
Ik It remains the same because sewage takes in the oxygen released 

by microorganisms, 
c It increases because microorganisms use up oxygen when 

decomposing sewage, 
d. It decreases because microorganisms release oxygen when de- 
composing sewage. ' 
• . * 

□3-7. For years, the same amount of sewage has been dumped into 
a river daily. Now the'people want to dump less sewage. As the amount 
of sewage is reduced in the river, what will happen to the 
a. population of miofoorganisms that arc decomposers? ' * 



i 



•J 
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b. biochemical oxygen demand of the living organisms? 



□3-8. An organism called "glug" reproduces every 30 seconds by 
dividing into two glugs. If you start out with one glug, how many dufis 
will there be at the end of three minutes if all glugs live? 



1 



□3-9. Define pollution. 



.1 



■ I 
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SEU=-EVALUATION 4 Circle the excursion for this chapter if you completed it 

4-1 ^ 



□4-1. Detergents, while better than^oap for washing clothes, create 
pollution problems. What arp three pollution problems caused bv 
detergent use? 



□4-2. For animals, the most important gas output froq^^lants is 



04-3. For plants, the most important gas output from animals is 



□4-4* What is meant when a substance is called '^biodegradable**? 
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□4-5. Below is a list of organisms. Complete the table by writing the 
name of each organism next to the concentration of DDT you predict 
it would have in its body. c 



Concentration of DDT 


Organism 


0.3 


Minnow 


0.9 


Bigger fish 


2.4 


Algae and nucroscopic 




organisms ' 


21.6 


Fish-eatirig bird w 



□4-6. Phenol red is used as an indicator -for 



□4-7. Is the ga? exchange of germinating seeds with their environnumt 
most like the gas exchange between green plants and air, or betwea 
animals and air? 




□4-8- A student placed 24 r^ish seeds on a damp paper towel in a 
small dish. Three days later he observed that 18 of the seeds had 
geminated. What percentage of the radish seeds had germinated at 




□4-9. Rearrange the followW list of organisms in the order of their 
relative numbers in an area, uhat is, Ust the most abundant organism 
first, and the least abundant prganism last: Rabbits — Green Plants — 



Coyotes. 



/ 




□4-10- 1 here i$ no farming anyAvhcre near Antarctica. Yet DDT has 
been found m the fish-eating birds that hve there. DDI is used to 
control pests on land many thousands of miles away Explain how DDT 
cai\^gct from the area where it is used, into fish-eating birds in Antarc- 
tica, . 



□4-11. List three causes of pollution problems. 



□4-12. Circle one of the following charactenstics of a certain substance 
that cannot cause pollution problems, 
a* Serves as food for microorganisms. 

b. Is nonbiodegradable. 

c. Has poisonous effect when present in large amounts. 

d. Changes phenol red color to yellow. 

□4-13. List three foods from which ^<?w might pick up nonbiodegrad- 
able pesticides such as DDTi , ! 



SELF-*EVALUATION. S QS-I. According to the graph in Figure 5-L which one of the followiqg 

statements best describes the relationship between the concentration" 
^ of dissolved gas in water and the temperature of tfiat water? Circle the 
4S answer you select 



5,9 



Tvmparature of Water 

. Flgura 5-1 

•t , ■ ♦ - * 

The graph indicates that the amount of dissolved gas 
increases with increasing temperature, 
b. decreases with increasing temperature. 

decreases with jJecreasing te'mperature. 
d. doesn*t change with changes in temperature. 

□5-2. Study Table 5-1.. It shows possible relationships between water 
temperature and the amount of dissolved gaS. ^ • 

Which column best describes the^^relationship of temperature and 
dissolved oxygen?, . - ^ ^ ^^-^ 



Table 5-1 



Temperature 

CC) 


— 5j- • ^- n 

Amount of Dissolved Gas 
(gm/lOOml) 


A > 


B - 


c 


D 


0 


-0029 


..0065 


:qo6i 


.0000 , 


20 


.0008 


, .0049 


.0042 


.6011 


40 


.0052 


.0030 


' .0028 


.0023 


60 


. .0012 


,0019 


.0014 


-^.0035 


80 


.0043 


.0008 


.0031' 


.0054 

*" - 


100 


.0019 ■ 


';odoo 


.0068 


.0069 



60 



□5-3/ Circle the statement that best describes the relationship between 

temperature and fne rate Of chemical change. 

As the temperature increases, the rate of .chemical chainge de- 
creases. 

b. As the temperature increases^ the rate of chemical change in- 
creases,, ^ 

c As the temperature decreases, the rate of chemical change in- 
creases. 

d. The rate of chemicfd change is not affected by temperature. 

□^4. T|ie water temperature in a river is being increased because of 
thermal pollution. This increased temperature would cause the rates 
of the chemic^lp^tions oFrphotosynthesis \n aquatic plants to 
9u increase. ^ 

b. decrease. . ' 

c stop. 

d. remain the same. 
Explain your answer. ^ 



□5-5;^fble the statement th^t best describes the meaning of co/i/- 

The temperatilT^ of a cold-blooded animal 

a. is lower iharTlH^ of a wann-blooded animal. ^ 

b. is always close toth^ freezing point of water 

c. changes as the environmental temperature changes. 

d. stays the same even if the temperature of the environment changes. 

□5-6. What i^eant by saying that animals are temperature sensitive? . 



□5-7. Nam& a common source of thermal pollution. 



□5-8. In terms of temperature sensitivity, why are goldfish good 
household pets? 



' □«-». are trout likely to die in thermally polluted rivers? 



□5-10. Using Figure 5-2, select the numbered part of the graph that 
best represents each of the following: 
a. Highest oxygen concentration ^ 

to. Lowest oxygen concentration . 



c Lowes^tVater temperature 
d. Highest B.O.D. ' 



Lowest B.O.D. 



f. Highest water temperature 



Oxygen • 
Temperature • 

B.O.DL 

(Biochemioal 
ojqroen deniand) 



Rgiira 5-2 



Sa/VAQE 
INPUT 



HQT WATER 




ABC 

INCREASING OISTANC^^TOWNSTREAM 



□5-11. A study was made of the oxygen content of two areas bf a river. 
One area is near a power-geiierating plant that a^ds warm water to 
the river. In this area it was observed that the oxygen content was much 
Jess tl\an in the colder water area. What are two factors that can explain 
mis difference? ' 



« 



./ 

\ n5-12. Describe in your own words what you think is harmful about 

\ thermal pollution. 

— 1 ■ ■ . ■■ _ 

_ 

□5-13. In what way do you contribute to sources of thermal pollution? 



□5-14. The dia»*am below show^^ie. proposed plans for an atomic 
power plant 9 

If you had to vote on whether or not the plant could be built at the 
location suggested, would you vote Yes, or No? Explain your answer. 



Water 



Ocean 



Steam 



Cooling-system pipes in ttte oceah 
wiii cool steaiirto water* 




Atomic 
power 
plant 



^ Power to city 



SELF-EVALUATION 6 Circle the excursion for this chapter if you completed it 

6-L 



□6-1. Define air pollution. 
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□8-2. Circle one omhe following statements thfl will not be true if 
present trends continue. ' 

The number of motor vehicle registrations will increase, 
b. The number of families owning only one automobile will increase 
c The number of families owning two or more automobiles will 
increase. 

d. The number of families owning automobile? will increase. 
□6-3. Describe why carboil monox^ is so dangerous to human health. 



□^4. List three ways in which air pollutants may injure human health. 



for*hiuiils*^^^ ""^r "^^^ "^^'^"^ pollutants create problems 



O 

-\ 



□6-«. How might you reduce jmog in a city? 



□e-7. The automobile is considered by some to be the single most 
important contnbutor to air pollution in the U.S. How can you explain 
this? (Or why is this possible?) ^ - ^ 



□6-8. What recommcndalions do you have for reducing air pollution 
due to automobile exhaust? 



SELF-EVALUATION 7 Circle any of the excursions for this chapter that you completed. 



□7-1. Draw a typical population curve on the blank graph in Figure 



"5 



Flourej-i 



tjma 



□7-2. On the blank graph in Figure 7-2^ draw the general shape of 
the human pppulation curve as it presently looks. 



I 



in £ 



/ 



Figure 7-2 



TIm« 



■ ' I 
PrBMnt 



□7-3. A number of variables may contribute to the leveling off of a 
population. Describe at least three of these variables. •» 
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□7-4* Give two reasons why early settlers in the western United States 
were not bothered by pollution problems. 



□7*5. Define population explosion. ^ 



□7^; Can the present human population growth rate continue in- 
definitely? Explain your answer. 



iniie 



Q7*7. What effects could pollution have on the human population 
growth? 



□74. The curve in the graph of Figure 7-3 represents a population 
curve.. 
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Label the following two points on thc/curvc. 

A. The point at which the number of deaths about equMs the nam 
bcr of births 

a The point of the most rapid populatipn inCTcasc 



It 



O 

c 



-1 



Figure 7-*3 



time' 



.] SELF'EVALUATION 8 i *u • ^ . 

Circle the excursion for this chapter if you completed it 



□8-1. Write a word formula that could be used in cakulatine thcjdailv 
population change for & dty. < 



□8-2. Circle one of the following statements that will not be true if 
present trends continue in the United States. 

a. The population ;will continue 'to grow as fj^st as it has in the past, 
at lea^fpr some time. , . * ^ . ^ 

b. Human pirthrate will .equal human ^eath rate, * * • 

• c. Pollutiori problems will become more sejrioVs as population be- 
comes more concentrated- ^ • 
d. Cities will grow in sizfc. " 

■ ^ . ■ ■- ' / ■ '■: . 

□8-3. How Qould stopping the use of all pesticides cause other prbb- 
lems for humans? , 



□8-4. Suggest a voluliun to city nowc pollution resullinff from air- 
planes. I o 



□8-5. Is your solution (from question 8-4) likely to produce other 
problems for humans? If so, what are these problems? 



f'^'.^tl!! "^""^^^ solution to our major pollution problems so 
difficult? Why is there not a simple, solution? 



□8-7. You live in a small town, A large chemical industry is interested 
m »^«ng a new plant there. The plant would provide employment 
tor 300 to 600 people. This would add more than $1,000,000 to the 
towns economy, not to mpntion a big increase in tax money If the ' 
city entourages this company, otherMndustries m^y, in turn, decide to 
fOT your areT*'^ '^^'^ ^'^"^ ^^^^ beginning of major growth . 

The head man of the chemical industry admits that the new industry' 
may cause some pollution a nearby river. He says, however, lhat 

Uus time his company could not spend more than a few thousand " 
dollars m trying to eliminate this pollution. 

. As chairman of jtj^e city ,plariners, you have to vote for or against 
aUowmg the industry to locate in your town. Jhink about the advantages 
and the disadvantages to your city. - 

What additional information would help you decide how to vote? 



A 




b. What will your vote be and why? 



- '■f O®"®- ^'spOsing of junked car bodies has become a serious and ex- 
pensive problem in the United States. After all usable parts have been 
, removed, the car bodies are treated in one of several ways. They tnay 
accumulate in junkyards, piling. up for years. They may be shipped by 
b^e-out to sea and dumped overboard to make artificial reefs. Or 
'they may be compressed by machine into a small bale, shipped to a 
steel mill, and converted into new metal products. (Heat generated by 
th-^ compression burns up th» cloth and plastic in each car.) 

a.' What are the economic proBltms associated with each of these 
methods of disposal? V ' m ^ 



\ 



b. How does each reduce or add to the pollution of our environment^ 

^ " - . f 
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1118-9. A newly constructed lumber mjU on occasion has produced a 
smog pi-oblem in a small nearby city. The following solutions to this 
smog problem have been proposed. ■• 
^% Warn the residents when smog levels become dangerous,'so they 
, X ^ • may stay indoors. ^. ' ^ ^ ^ 

2. Close the lumber mill. * ^ 

3. Close the lumber mill on days when weather conditions afe likely 
, • to produce smog in the city. . • , 



4^ Construct giant air-deflection fans to change the direction of smoke 
movement. 

5. Construct a smoke-tiliering^system at the lumber mill. 
9. Move the lumber mill to the other side of the city. 

a. Which of the suggested solutions is most impractical? Could 
cac^ be considered impractical? 



b. Which of the suggested solutions will probably raise taxes? 
Could caclvpossibly raise taxes? . 



c What are two problems associated with solution 3? 



d. Which of the. suggested solutions might increase the cost of ^ 
lumber? Could each possibly raise lumber costs? 



Who is responsible for the solution -of the problem? 

Lumber com^^ny ' ^ 
b. City govemnjient . ' I 

€• City citizens V . 

d. State gpvemn>ent 
•« All of the above \w V 

t None of jtjie above / 



□8-10. A pcsty insect in the southeastern United States i*the fire ant. 
One of the suggested solutions to this problem is to spray the land with 
a chemical called mirex. Mirex kills fire ants. What are some questions 
you would raise before allowing the chemical to be used? 



—I- 
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□8-11. Two of- the world's greatest problems arecaUeS the two Fs: 
population and pollution, 
a. Explain how these two problems arc related. 



If population is controlled, will pollution disappear? Explain your 
answer. 



& 
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Self-Evaluation Answer Key 



;S£LF-EVALUATI01H 1 

Your definition should include the idea that a plague refers to an epidemic disease causigig 
m high rate of mortality, ^ ' ^ . 

t-2.V. 3 out of 10 

t*3. c» 90uth and moved north. 



✓ 




4:00 PM. 



1 



1-8. Some said it was spread by the miasma, or poison cloud. Others susfSectc4such things as 
euthquakes, ftrc pillars, and other mysterious occurrences. Some suggested th^iuV^ bottled 
up in vessels and carried by evil men and released, 

IM. Crowded living, unsanitary conditions, and infesution by rats and other vermin 



SELF-EVALUATION 2 

2-1. Hc*i and oxygen. You wiU remerobct that you used fnction as your lourcc of heat encnrv 
to light youf match. ^ 

2*2. Oxygen finom the air 

2-^ Input to * 
2-4. Carbon dioxide, water vapor, ash. sulftir oxide, phosphorus oxide, energy 
2-^ A system is a set of things that influence eacTother. 

2-«. A system is a set of things that influence each other. The things that make up a system are 
caUcd components. The input to one component consist of those ihmgs that it takes from the 
surroundmgs. The wtput consists of those ihmgs that are released to the surroundingi RecaU 
the match-^air system. 

2-7. 




Oxygen 



Carbon dioxide 



Carbon dioxide 




Oxygen 



2^. Oxygen V 

2*9. Carbon dioxide 

2*10. Produccr(s): carrots 

Decomposer($): bacteria 
Coiisumer(i): gopher, snake, hawks 

2-11. — 




Flgur# 2*-3 



CO, 



Gopher 



Food 



Carrot 



Food 



Oxygen 



COi 



d 

Snake 



Oxygen T 

Oxygen p- 
Wastes 



Food 



Hawk 



Wastes 



Wastes 



Bacteria"^ 



CO2 



Wastes 



?3 



I 



The number of carrots wOuld probably increase because the gophet^ were not \htre 
to emt them. 

Ik The number of $nakc% would probably decrease beiau%^' there would be fewer gophci* 
there for ihem to cat, and 50 the snakes would probably leave the area. 

C Since the number of?»nakcs would probably decrease, the number of hawks probably would 
decrease abo, smce the hawks feed on the snakes. I he hawks would also probably leave the area. 

d. The niunbcr of bacicna would probably decre^ise because the number of animals supplying, 
wastes decreased, or animal decomposers would decrease while plant decomposers increased. 

2-13. Green plants use energy from the sun to build chemicals needed for growth. These chemicals 
store some of the energy thai came ongtnaily from the sun They are therefore called producc^rs, 
since they produce the' "food" utilucd by other organisms. 

X14 



CO, 



PLANT 



:cn 




a-m. Living tlungs remove thmgs from (heu^ surroundings and add things to their surroundings. 

a-ia. You ^ould have included m your description all the things you took from your enviiooment 
and all the things you added to your environment during one day. 

These include the following. 



Input to you 
L Food * 

2. Oxygen 

3. Water 



Output from you 
K Carbon dioxide 
2. Other wastes 
3- Heat 



SELf^EVALUATION 3 



3*1. Oreeii aquatic plants 

3-2. The need for oxygen by living things 

3-3, The yeast represented the decay organisms. The milk represented the sewage. 
3*4. Dissolved oxygen 

3-5, c Oxygen is present in tube B but not in A and C. (Remember that methylene blue turned 
Golori^ as dissolved oxygen was removed from the solution.) 

/» 

34. c It increases because microorganisms use up oxygen when decomposing sewage. (Remem- 
ber that in your experiment oxygen was used up faster when the concentration of sewage was 
increased This was caused by the microorganisms using up oxygen in decomposing sewage.) 

3»7.aA. The population of microorganisms that are decomposers will decrease, since there will 
not be as much sewage available for them. 

Ik. The biochemical oxygen demand will decrease, since the amount of sewage to be decompose^l 
will be less. There wtll*be less oxygen needed to decompose the smaller amount. 

34. 64 glugs (At thexnd of 30 seconds, you will have 2fat the end of I minute, you win have 
4; at the end of 1} minutes, you will have 8; at the end of 2 minutes, you will have |^ at the 
end of 2) minutes, you will have 32; at the end of 3 minutes, you will have 64.) 

3-t* Your definition should indicate that it is ,(he addition of some excess to the environment 
that results in changing the environment so that it is no longer suitable to support that hfe which 
originally inhabited that environment 
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SELF-EVALUATIOli 4 ^ 



4-1. Deicrgcnin «rc longer lasting thin i««p, hmvc n|orc fiuds than !u>ap, affcci the gmntnation 

oi iccds, and aic biodegradable by algae, rcsuliing in algae popuUlion explosions. 

4-2< • oxygen. 

4-3, carbon dioxide, 

4-4. A subsuncc is biodegradable if il is capable of being dccom^scd (chemically broken down) 
Mod utilized l>y orgamsma. 

4-*. . ^ ^ t 



\ 



Concentration of DDT 


Qrganisui 


■ " (:, 


Algae and microscopic 
organisms 


' 0-9 • 


— ;^ ^^-^ 

-JMinnQw ^ 


2.4 


Bigger fish 


21.6. 


Fish-eating bird 


* 





4m. carbon dioxide. 

4-7, Germinating seeds use oxygen from the envirofunenU so ihcy are more like animals in their 
exchange of ga$e$ in the air. 

I00«75% , . 

4-9. Green plants (most oommOn)->->Rabbits— Coybtes (least common) 

4-10. We find DDT entering oceans along the land areas where it is used. Plants in the ocean 
pick up the DDT. Small organisms feeding on plants pick up the DDT. SmaU fish feeding on 
these small organisms coijcentrate DDT in their bodies. These fish are able to move farther from 
ttfc place where DDT was applied Larger and larger fish concentrate DDT in their bodies. These 
fish move great distances from the place of application, eventually reac|ung ,the Aa|aix:tic wa|cn 
where fish-eating t>irds f<»ed. on them.. • \ 

4-Tl. &tcess sewage; cleaning agents (detergents); pesticides - 

4-t2. d. Changes phenol red color to yellofic (tjic^fact that a substance causes an indicator to 
change cold^ does not make it a. contributor to' poUutipn). , 

>4-13. Meat, fish; cg^ milk, and yegetabjes arc all possible sources of pesticides. 



SEL,F-EVALUATION 5 



i 



S-1.''li. decreases witH inercasuig ttmpeiataic. 



t-2« Column B 

(The amount of oxygen that can dissolve in water decreases with increasing temperature. Column 
B is the only column that shows this relationship.) 

"^^-A. Ik As the temperature increases, the rate of chemical change increases. 

9-4. a. increase. Since photosynthesis involves chemical changes and increasing the temperature 
increases the ratie of a cheoucal change, photosynthesis may mcrease. 

9*9. o. changes as the environmental temperature changes. 

9-9» When an animal is cold-blooded, its temperature changes as the environmental temperature 
changes. If the temperature of the environment ts too low or too high, the ammal will di^. 
Therefore, certain animals are temperature sensitive. 

^iti Power-generating plants 

94^ Goldfish **prefer" water that is room temperature. 

9-9* Trout '•prefer*' colder water temperatures. They will die if the water is too warm because of 
insufficient oiiygen. 

9-1lk a. I; bL III; c I; ^ III; I; t III 

9*1 1 - The concentratioiy^f dissolved oxygen is less in warm water than in cold water. Living 
organisms use dissolved^xygen more rapidly in warm water than m cold water. 

9>12. Your description should include the effects thermal pollution will have on plant and animal 
life in the water. ' . * 

9*19* You should include any ways in which you increase the temperature of surface waters, 
9*14^ Yotu explanation should indicate what you think about the^resulting t]lermal pollution. 



8elf-evaluati6n 6 



9-1. Air pollution may Jbe considered as any of the materials that man adds to the air. Your 
definition may be quite different, depending on your way of thinking. Even good things in large 
amounls may be bad. ^ 

9*2« b. The num))er of families owning otily one automobile will increase. (The trend is toward 
families owning two or more automobiles instead of one.) 

9^* Carbon monoxide can cause death if its concentration is high enough. Small concentrations 
can cause dizziness^ headaches, fatigue, and slowed reactions. It reduces the ability of blood to 
cMxjy oxygen. 

9-4* Jhey may produce lung diseases. They can irritate the eycs» nose, and throat They can cause 
headaches, general fatigue, and interfere with normal breathing. 

9-9. . They can kill plants, destroy metals, produce smog, dirty objects, and reduce visibility. 
94. Reduce the amount of air pollution: 

1^7. Motor vehicles are the largest contributor to air pollution. Since there are more cars than 
any other types of motor vehicles, cars cohld be considered the single most important contributor. 

9*9* Possible recommendations may include the use of ^ti-pollution devices, changing the types 
of engines* or even reducing the number of automobiles. The practicality of each recommendation 
should be considered. ^ * 

■ ' \ ■ '■■ * 
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SELF-EVALUATION 7 



7-1. 




Tlmo 



7-aL 




7-3. The presence of disease organisms; the presence of wastes and poisons; the amount of food 
, and needed gases; and the availability of space for the organism. 

7-4. There were very few people in the area, and there was no real industiy to cause poUution 
problems. , 

7-5. Population explosion refers Jo a pQpulation inpease of an organism at an explosive latc, 

7-6. One or more of the variables that you should have hsied in 7-3 will probably cause the 
human population growth to level off. 

7-7. Pollution can cause disease and reduce food supplies, resulting in a leveling off of human 
population growth* 

7-i. 



c 



c 




Time 
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SELF^VALUATION 8 



Fopuiation 
chaogc 



People* 
births + moving — Deaths 
in 



People* 
moving 
•way 



^optional 



•-2. Ik Hiunyn birthrate will equal human death rate. 

S-3. Your answer should include the idea that the number of pests could become so large as 
• to possibly cause sickness or disease, b'ood supphes could become smaller if plants and animals 
are being attacked by the pests. V 



Thei>e Are several possible solunons. How economtcally feasible is the otiie you suggested? 

S^9» Tlfe problems could be economic or perhaps simply cause inconveniences. The important # 
thing to see is that by trying lo solve one problem* you usually create others. ^^ 

As you have probably already seen many umes. a sblution to one problem creates different 
problems, Hopcf\iUy» you could give several good examples of this. 

You should be able to defend whatever decision you made. 

a. Junkyards ftill of cars take up valuable land Machines to compress the cars and convert 
them into new metal products are expensive; so also is tht transportation necessary for dumping 
at sea. 

Ik There are several pollu^tion problems associated with Junkyards. The ugly sight and problems 
with rats are just two you may have mentioned. The heat generated by the compression machines^ 
and the burning of the cloth and plastic are pollution problems jusociated with the other disposal 
method 

#*9. The one that is mos( impractical depends on your point of view. Some are more impractical 
than others. > 

bL Solutions 2 and 3 perhaps would rafse taxes more than the other solutions would. 

o. If s often difficult to predict weather conditions* and they can change rapidly. It would be 
difficult for employees to have their jobs depend on the weather. 

d. Solutions 2 through '6 could possibly cause an increase in the cost of lumber. 

•*10, Among the questions you may ask are the following: (a) How big a pest are the fire ants? 
(b) What problems do they cause? (c) What arc the problems that Mirex would cause if it was 
used? (d) How much do wo really know about Mirex? 

The larger the population^ the greater the pollution seems iq be. 
bi Population control probably wouldn't make pollution disappear. You should be able to 
explain why. But you should also be able to explain how it would help the pollution problem 
to control population. 
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My Progress 



Keep track of your progress in the course by plotting the percent 
correct for each Self Evaluation as you complete it. ^ 

Percent correct = Number correct ^ 
Number of questionsu 

To find how you are doing, draw lines connecting these points. After 
youVc tested yourself on all chapters, you may want to draw a best-fit 
line. But in the meantime, unless you always get the same percent 
correct, your graph will look hke a series of mountain peaks. 
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